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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a thin-film capacitor which 
can function as a decoupling capacitor in a wide frequency domain 
and has a large-capacitance and low- inductance structure. 
SOLUTION: A thin-film capacitor is constituted, in such a way that 
a lower electrode layer 2, a dielectric layer 3, and an upper 
electrode layer 4 are successively laminated upon the surface of 
an insulating substrate, and at the same time, a plurality of first 
external terminals 7 are provided on the edge section of the upper 
surface of the upper electrode layer 7, and a plurality of second 
external terminals 8 are provided on the annular exposed section 6 
of the lower electrode layer 2 formed around the dielectric layer 3 
and upper electrode layer 4 close to the first external terminals 7. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film capacitor characterized by having prepared two or more 1st external terminals in the 
edge on said top face of a top electrode layer, having approached said 1st external terminal and preparing two or 
more 2nd external terminals in the annular outcrop of said bottom electrode layer further formed in the 
surroundings of said dielectric layer and said top electrode layer while coming to carry out the laminating of a 
bottom electrode layer, a dielectric layer, and the top electrode layer one by one on the surface of the insulating 
substrate. 

[Claim 2] The thin film capacitor according to claim 1 characterized by two or more 1st external terminals 
keeping predetermined spacing in the edge on the top face of a top electrode layer, and being annularly prepared 
in it, and for two or more 2nd external terminals keeping predetermined spacing in the annular outcrop of a 
bottom electrode layer, and preparing them in it annularly. 

[Claim 3] The thin film capacitor according to claim 2 or 3 characterized by preparing the 1st external terminal 
and the four or more 2nd external terminals, respectively. 

[Claim 41 It is [ claim 1 characterized by the distance of the 1st external terminal and the 2nd external terminal 
close to this 1st external terminal being 0.45mm or less thru/or ] a thin film capacitor given in either among 3. 



[Translation done.l 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is arranged in the electrical circuit which carries out high-speed 
operation, concerning a thin film capacitor, and relates to the large capacity and the thin film capacitor of a low 
inductance with which fluctuation prevention of supply voltage is presented as an object for the bypass of a 
high frequency noise. 
[0002] 

[Description of the Prior Art] In recent years, the demand corresponding to a miniaturization, thin-shape-izing, 
and a RF etc. is becoming strong with the miniaturization of electronic equipment, and advanced features also at 
the electronic parts installed in electronic equipment. 

[0003] Also in personal computer level, the clock frequency of 400MHz - 1GHz and the bus between chips also 
has [ the clock frequency in a CPU chip ] the movement remarkable in the condition of 100MHz or more 
toward improvement in the speed in the high-speed digital circuit of a computer with the need of processing a 
lot of information at a high speed especially. 

[0004] On the other hand, many problems in accordance with the high-speed operation of IC circuit are 
problems much more more serious than the miniaturization of each component. Among these, in the removal 
function of the RF noise which is the role of a capacitor, especially becoming important is a function reduced by 
supplying the energy accumulated in the capacitor in the momentary fall of the supply voltage produced when 
the change of a logical circuit occurs in coincidence in an instant, and it is called the so-called decoupling 
capacitor. 

[0005] The engine performance required of this decoupling capacitor is to the current variation of the load 
section quicker than a clock frequency to be able to supply [ how ] a current quickly. Therefore, it must function 
certainly as a capacitor to the frequency domain in 100MHz - 1GHz. 

[0006] In order to make it function certainly in this frequency domain, it is very important to have the engine 
performance which can supply the charge which the impedance which the decoupling capacitor component 
itself has was decreased also in the field of a RF, and was stored as a current required in an instant. 
[0007] Resonance frequency fO =l/2pi(ESL-C) 1/2 which enlarges the own electrostatic-capacity component of 
a capacitor element, and makes an inductance component small at a resistance component list, or is determined 
with the equivalence serial inductance ESL and electrostatic capacity C in order to make the impedance of a 
capacitor element into min in a required frequency domain What is necessary is just to lower electrostatic 
capacity so that it may double with a need frequency. 

[0008] As for the former technique, it is most effective to make thin first thickness of the dielectric layer **** 
(ed) by the electrode as mentioned above about electrostatic capacity. What is necessary is for a resistance 
component to be determined by the dielectric loss of a dielectric, and resistance of the polar zone, and just to 
consider it to be about 1 constant value, if the skin effect which becomes remarkable above several GHz about 
resistance of the polar zone is set aside. 

[0009] There are three approaches shown below as an approach of decreasing an inductance. They are the 
approach the 1st approach makes current path length min, the approach of the 2nd making a current path loop 
structure, and making loop disconnection area min, and the approach of the 3rd distributing a current path to n 
pieces, and setting an effectual inductance to 1/n. These three approaches are indicated by JP,60-94716,A, 
JP,62-2449,B, JP,4-211191,A, etc. 
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[0010] Although the attempt which reduces the impedance of a component is made by inductance reduction of a 

capacitor element as mentioned above, the field which can be used is only near the resonance frequency 

determined with the electrostatic capacity and the inductance of a capacitor, the case where it is used in the 

frequency domain beyond this, having lowered capacity — above-mentioned resonance frequency**-- it will 

become the capacitor element which functions only in an about dozens of MHz field. 

[001 1] The point that an impedance falls only near resonance frequency is conquered, and the means which 

carries out parallel connection of the capacitor element from which capacity differs as an approach of realizing 

the capacitor element which functions by low impedance in a large frequency domain is considered. 

[0012] For example, two or more dielectric materials with which specific inductive capacity differs are arranged 

to juxtaposition, and the attempt which obtains the capacitor which is large capacity and is excellent in a high 

frequency property also occurs as indicated by JP,6-77083,A. 

[0013] In the stacked type ceramic condenser, by changing an electrode surface product and a dielectric bed 
depth within one capacitor, parallel connection of the two capacitor elements from which capacity differs is 
carried out, and the attempt which has a noise absorption function discovered with single components in a large 
frequency domain is made as indicated by JP,8-162368,A. 

[0014] Moreover, the attempt which makes a noise absorption function discover in a large frequency domain is 
made by forming the electrode of each class in JP,9-246098,A so that each capacity may differ, and carrying out 
parallel connection of each stage through an inductor component. 
[0015] 

[Problem(s) to be Solved by the Invention] However, by the capacitor of JP,6-77083,A, since the number of 
external terminal electrodes continues being one, even if it divides the capacitor of a internal structure in a flat 
surface, in order for an equal circuit not to be different from a single capacitor at all, it is only the juxtaposition 
effectiveness of the dielectric characteristics of an ingredient, and it is thought that the effectiveness on an equal 
circuit has not shown up. 

[0016] Moreover, by the juxtaposition capacitor of JP,8-162368,A, although an equal circuit top is a parallel 
circuit, if the self-inductance of two capacitor elements in a chip is large, big effectiveness of the parallel 
connection cannot be acquired. Furthermore, with this structure, since the current of the same direction flows to 
two capacitor element itself, the mutual inductance between two capacitor elements cannot become large, and 
effectiveness of parallel connection cannot be expected. 

[0017] Moreover, by the capacitor which inserts an inductor component between the juxtaposition capacitors of 
JP,9-246098,A, the inductance of the whole component increases and it moves against low impedance-ization. 
As a still more important problem, the point that the maximum point of the impedance by parallel resonance 
exists is got during each resonance point. Unless it stops this parallel resonance, an impedance cannot be 
lowered in a large frequency domain 100MHz or more. 

[0018] This invention aims at offering the thin film capacitor of mass and a low inductance which may function 

in a broad frequency domain. 

[0019] 

[Means for Solving the Problem] The thin film capacitor of this invention prepares two or more 1st external 
terminals in the edge on said top face of a top electrode layer, approaches said 1st external terminal and 
prepares two or more 2nd external terminals in the annular outcrop of said bottom electrode layer further 
formed in the surroundings of said dielectric layer and said top electrode layer while it comes to carry out the 
laminating of a bottom electrode layer, a dielectric layer, and the top electrode layer one by one on the surface 
of an insulating substrate. 

[0020] It is desirable for two or more 1st external terminals to keep predetermined spacing in the edge on the 
top face of a top electrode layer, and to be annularly prepared in it here, and for two or more 2nd external 
terminals to keep predetermined spacing in the annular outcrop of a bottom electrode layer, and to prepare them 
in it annularly. Moreover, it is desirable to prepare the 1st external terminal and the four or more 2nd external 
terminals, respectively. Furthermore, it is desirable for the distance of the 1st external terminal and the 2nd 
external terminal close to this 1st external terminal to be 0.45mm or less. 
[0021] 

[Function] Since two or more 1st external terminals were prepared in the edge on the top face of a top electrode 
layer, the 1st external terminal was approached and two or more 2nd external terminals were further prepared in 
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the annular outcrop of the surrounding bottom electrode layer of a dielectricTayer and a top electrode layer in 
the thin film capacitor of this invention The current inputted from two or more 2nd external terminals of the 
annular outcrop of a bottom electrode layer Since it flows through a bottom electrode layer and a dielectric layer 
for two or more 1st external terminals formed in the edge on the top face of a top electrode layer and the input 
current from each 2nd external terminal is certainly shunted in two or more directions in the field of a thin film 
capacitor, Effectiveness which carried out parallel connection of two or more thin film capacitors, without being 
influenced of a mutual inductance can show up, and an effectual inductance can be decreased. Thus, a shunt 
effect and the effectiveness of parallel connection enable it to show a low impedance property in a broad 
frequency domain. 

[0022] Moreover, since a total inductance is determined by the number and arrangement location of the 1st 
external terminal and the 2nd external terminal, there is no limit by the dimension, and it is large capacity and it 
can obtain the thin film capacitor of a low inductance easily. 

[0023] Moreover, by keeping predetermined spacing in the edge on the top face of a top electrode layer, 
preparing two or more 1st external terminals annularly, keeping predetermined spacing in the annular outcrop of 
a bottom electrode layer, and preparing two or more 2nd external terminals in it annularly Splitting of the input 
current from each 2nd external terminal can be certainly carried out in two or more directions, an effectual 
inductance can be decreased further, and it becomes possible to show a low impedance property in a still 
broader frequency domain. 

[0024] Furthermore, an effectual inductance can be controlled to the minimum by preparing the 1st external 
terminal and the four or more 2nd external terminals, respectively. 

[0025] Moreover, while being able to miniaturize the dimension of a thin film capacitor by setting distance of 
the 1st external terminal and the 2nd external terminal close to this 1st external terminal to 0.45mm or less, an 
effectual inductance can be controlled to the minimum. 
[0026] 

[Embodiment of the Invention] Drawing 1 and drawing 2 show the thin film capacitor of this invention, and on 
the insulating substrate 1, this thin film capacitor carries out the laminating of the bottom electrode layer 2, a 
dielectric layer 3, and the top electrode layer 4 one by one, and is constituted. The bottom electrode layer 2, the 
dielectric layer 3, and the top electrode layer 4 are made the shape of a square by each, and the die length of one 
side is made small in order of the bottom electrode layer 2, the dielectric layer 3, and the top electrode layer 4. 
That is, area of the bottom electrode layer 2, a dielectric layer 3, and the top electrode layer 4 is made small in 
this sequence, and if it sees from the upper part when a laminating is carried out, as shown in drawing 1 , the 
annular outcrop 6 is formed in the surrounding bottom electrode layer 2 of a dielectric layer 3 and the top 
electrode layer 4. 

[0027] And in the thin film capacitor of this invention, two or more 1st external terminals 7 are formed in the 
edge of top electrode layer 4 top face, the 1st external terminal 7 is approached and two or more 2nd external 
terminals 8 are formed in the annular outcrop 6 of the bottom electrode layer 2. 

[0028] Two or more 1st external terminals 7 keep predetermined spacing in the edge of top electrode layer 4 top 
face, and are annularly prepared in it, and two or more 2nd external terminals 8 keep predetermined spacing in 
the annular outcrop 6 of the bottom electrode layer 2, and are annularly prepared in it. 
[0029] Here, the 1st external terminal 7 is arranged at equal intervals at the annular outcrop 6 (edge) of the 
bottom electrode layer 2, as shown in drawing 1 . In order for spacing of 1st external terminal 7 comrades to 
change with component size and terminal size at this time, it is not limited especially, but when mounting is 
taken into consideration, it is desirable that it is fixed spacing. 

[0030] Moreover, as shown in drawing 1 , as for the 2nd external terminal 8, it is desirable to be arranged in the 
location close to the 1st external terminal 7 on the top electrode layer 4, and to arrange the 2nd external terminal 
8 as well as the 1st external terminal 7 at fixed spacing. 

[0031] As for the 1st external terminal 7 and the 2nd external terminal 8, it is desirable to prepare four or more 
pieces, respectively. When the field of mounting is taken into consideration and the 1st external terminal 7 and 
the 2nd external terminal 8 are less than four pieces, respectively, this has the bad stability at the time of 
mounting to a substrate etc., and cannot secure dependability. As for the 1st external terminal 7 and the 2nd 
external terminal 8, from the point of controlling an inductance especially, it is desirable to prepare 12 or more 
pieces, respectively. In drawing 1 , 16 pieces and the 20 2nd external terminals 8 are formed for the 1st external 
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terminal 7. 

[0032] In addition, although two or more 1st external terminals 7 and 2nd external terminals 8 are formed, 
respectively, this is because the effectiveness that the shunt effect of an input current cannot demonstrate 
enough, but decreases the total inductance of a thin film capacitor is small and the thin film capacitor of a low 
inductance is not obtained, when the number of the 1st external terminal 7 and the 2nd external terminals 8 is 
one in the thin film capacitor of drawing 1 and the square configuration shown in 2. 
[0033] Distance P of the 1st external terminal 7 and the 2nd external terminal 8 which approaches this 1st 
external terminal 7 most is set to 0.45mm or less. It is because it is in the inclination for an inductance to 
become large while enlarging it, if this becomes larger than 0.45mm. Distance P is considered from the field of 
mounting, it is desirable that it is fixed spacing, and it cannot be overemphasized that the direction made to 
approach as much as possible is effective at the point of reducing an inductance. 

[0034] In addition, although drawing 1 explained the example in which the square-like bottom electrode layer 2, 
the dielectric layer 3, and the top electrode layer 4 were formed, if it is the configuration in which splitting is 
possible, it will not be especially limited in the four or more directions. 

[0035] Moreover, as shown in drawing 2 , the protective coat layer 9 is formed so that the whole thin film 
capacitor may be covered, namely, so that the exposure of the bottom electrode layer 2, a dielectric layer 3, and 
the top electrode layer 4 may be covered. The protective coat layer 9 is formed in order to secure the insulation 
between the 2nd external terminal 8 and the 1st external terminal 7. In addition, in drawing 1 R> 1, in order to 
make an understanding easy, the publication of the protective coat layer 9 was omitted. 
[0036] The beer hall for taking out the electric signal from the bottom electrode layer 2 and the top electrode 
layer 4 is formed in the protective coat layer 9, the 1st external terminal 7 and the 2nd external terminal 8 will 
be formed in the interior of these beer halls, respectively, these 1st external terminals 7 and the 2nd external 
terminal 8 will be connected to the electrode formed in the substrate, and the thin film capacitor of this 
invention will be carried in a substrate. 

[0037] As an insulating substrate 1 used for this invention, it is an alumina, sapphire, nitriding aluminum, a 
MgO single crystal, and SrTi03. It is not chosen from a single crystal, scaling silicon, glass, a quartz, etc., and 
is not especially limited. 

[0038] Moreover, as an electrode layer ingredient, platinum (Pt), gold (Au), silver (Ag), palladium (Pd), Cu of 
low resistance, nickel, etc. are suitably usable, and especially if reactivity with a dielectric layer is a small 
ingredient, it will not be limited, but if formation by technique, such as screen-stencil and a spatter, is possible, 
it is good. 

[0039] Moreover, if formation with well-known techniques, such as screen-stencil of the paste of a solder 
bump, Ag-Pd, etc. which are formed with a solder ball or soldering paste, nickel-solder plating, and nickel-Sn 
plating, is possible for the 1st external terminal 7 and the 2nd external terminal 8, they are good. 
[0040] Furthermore, a dielectric layer ingredient is the dielectric which consists of a perovskite mold oxide 
crystal containing Pb, Mg, and Nb be [ what is necessary / just although it has a high dielectric constant in a RF 
field ], the other PZT and PLZT, BaTi03, SrTi03, and Ta 205. Other metals are not added, or you may be the 
permuted compound and it is not especially limited to these. Moreover, in order that the thickness of a dielectric 
layer may secure a high capacity and high insulation in a thin film type case, 0.4-0.8 micrometers is especially 
desirable 0.3-1.0 micrometers. 

[0041] In the thin film capacitor constituted as mentioned above, the current first inputted through the bottom 
electrode layer 2 from the 2nd external terminal 8 flows for the approaching 1st external terminal 7, as the 
arrow head of drawing 1 showed. At this time, since the 1st external terminal 7 and the 2nd external terminal 8 
are equally arranged in the field of a thin film capacitor, the input current divided in the four directions is 
certainly shunted in the four or more directions in the field of a thin film capacitor, without being influenced of 
a mutual inductance. For this reason, effectiveness which carried out parallel connection of the four or more 
capacitors can show up, and an effectual inductance can be decreased. 

[0042] And the thin film capacitor in which a low impedance property is shown in a broad frequency domain 

can be obtained by fully demonstrating a shunt effect and the parallel connection effectiveness. 

[0043] 

[Example] Formation of each electrode layer used the RF magnetron sputtering method. First, Ar gas was 
introduced in the process chamber as gas for spatters, and the pressure was maintained to 6.7Pa with evacuation. 
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The substrate electrode holder was moved to the target location of the ingredient kind which forms membranes 
at the time of a spatter, and the distance between substrate-targets was fixed to 60mm. 
[0044] Next, between the substrate electrode holder and the target, the high-frequency voltage of 13.56MHz 
was impressed by the external RF generator, by the magnetron field formed with the permanent magnet 
installed in the target tooth back, the plasma of high density was made to generate near the target, and the 
spatter on the front face of a target was performed. 

[0045] In this example, it was impressed only by the target of the maximum contiguity in a substrate, and the 
plasma was generated. The substrate electrode holder has the heating device at a heater, and the substrate 
temperature under spatter membrane formation controlled it to become fixed. Moreover, the metal mask with a 
thickness of 0.1mm is installed in the target side of the substrate installed in the substrate electrode holder, and 
it considered as the structure which a required mask can set to a substrate membrane formation side according 
to a membrane formation pattern. 

[0046] All dielectric layers were produced with the sol gel process. That is, weighing capacity of an acetic acid 
Mg and the Nb ethoxide was carried out by the mole ratio of 1:2, reflux actuation (it is 6 hours at about 124 
degrees C) was performed in 1,3-propanediol, and the MgNb compound alkoxide solution (Mg=5.0mmol, 
Nb=10.0mmol, 1,3-propanediol lOOmmol) was compounded. Next, add lead acetate (three hydrates) 15mmol in 
this MgNb compound alkoxide solution, and it is made to dissolve at 60 degrees C, and is Pb(Mgl / 3 Nb 2/3) 
03. The precursor (PMN) solution was compounded. 

[0047] And with the mask pattern of a square-like bottom electrode layer, on the substrate of the alumina with a 
thickness of 0.25mm with which Au system film of 0.3-micrometer thickness was formed, the spreading 
solution was applied by the spin coater, after making it dry, it heat-treated for 1 minute at about 400 degrees C, 
and the gel film was produced. 

[0048] After repeating actuation of spreading-heat treatment of a spreading solution, baking for 2 minutes 
(inside of atmospheric air) was performed at about 820 degrees C, and the PMN thin film of 0.7 micrometers of 
thickness was obtained. When the perovskite yield was calculated from the X diffraction result of the obtained 
thin film, it was about 95%, respectively. Then, the photoresist process performed patterning of a dielectric 
layer so that a dielectric layer might be formed inside a bottom electrode layer. 

[0049] The spatter vacuum evaporationo of the Au system electrode was carried out with the mask pattern so 
that a top electrode layer might be formed in the inside on this front face of a dielectric layer. 
[0050] Moreover, the sample from which the distance P between external terminals differs in the number list of 
terminal electrodes was also produced. The protective coat layer which has a beer hall corresponding to each 
component was formed after each component formation using the optical photopolymer, in the beer hall, by 
screen-stencil of soldering paste, after printing soldering paste, the solder bump with a diameter of 0.1mm was 
formed by reflow processing, and the thin film capacitor as shown at drawing 3 which has the 1st external 
terminal and the 2nd external terminal was obtained. 

[0051] Electrostatic capacity and an inductance were measured for the 1MHz - 1.8GHz impedance 
characteristic of the produced thin film capacitor using the impedance analyzer (HP4291made from Hewlett 
Packard A), and the microwave probe (pico probe company make). The result is shown in Table 1. In addition, 
it is a thin film capacitor as one piece, two pieces, and the thin film capacitor that it has 16 pieces show the 1st 
external terminal and the three 2nd external terminals [ four / 12 ] to drawing 3 (a), (b), (c), (d), (e), and (f) in 
Table 1. 
[0052] 
[Table 1] 
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[0053] from this table 1, the distance P between external terminals arranges the 1st external terminal and the 
two or more numbers of the 2nd external terminals in a thin film capacitor 0.45mm or less all — it says 
inductance lOOpH or less — low — an inductance thin film capacitor is producible. 

[0054] In addition, the 1st external terminal and the 16 2nd external terminals were formed in drawing 4 (a), 
and the impedance characteristic of the thin film capacitor shown in drawing 3 (f) whose distance P between 
external terminals is 0.2mm was shown. By this sample, it turns out that it has a low impedance characteristic in 
a large frequency domain. On the other hand, the 1st external terminal and the one 2nd external terminal were 
formed in drawing 4 (b), and the impedance characteristic of the thin film capacitor shown in drawing 3 (a) 
whose distance P between external terminals is 0.2mm was shown. In addition, the electrostatic capacity in 
Table 1 is the value of 1MHz, and the value which calculated the inductance from L= l-/(2pif0)2 xC. 
[0055] 

[Effect of the Invention] In the thin film capacitor of this invention, an input current is certainly shunted in two 
or more directions in the field of a thin film capacitor by the current first inputted through the bottom electrode 
layer from two or more 2nd external terminals flowing for two or more 2nd external terminals which 
approached, for example, arranging equally the 1st external terminal and the 2nd external terminal in the field 
of a thin film capacitor, without being influenced of a mutual inductance. For this reason, effectiveness which 
carried out parallel connection of two or more thin film capacitors can show up, and an effectual inductance can 
be decreased. And the thin film capacitor in which a low impedance property is shown in a broad frequency 
domain can be obtained by fully demonstrating a shunt effect and the parallel connection effectiveness. 
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[Drawing 4] 
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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a thin-film capacitor which 
can function as a decoupling capacitor in a wide frequency domain 
and has a large-capacitance and low- inductance structure. 
SOLUTION: A thin-film capacitor is constituted, in such a way that 
a lower electrode layer 2, a dielectric layer 3, and an upper 
electrode layer 4 are successively laminated upon the surface of an 
insulating substrate, and at the same time, a plurality of first 
external terminals 7 are provided on the edge section of the upper 
surface of the upper electrode layer 7, and a plurality of second 
external terminals 8- are provided on the annular exposed section 6~ 
of the lower electrode layer 2 formed around the dielectric layer 3 
and upper electrode layer 4 close to the first external terminals 7. 



O-O 



O 



Q O O O 




LEGAL STATUS 

[Date of request for examination] 10.03.2003 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAA 2005/05/10 




<i9>b*h«mw (jp) 02) & ffl 45 ^ y£ $| ( A ) (ii)*nrara&iss^ 

#^2001-15382 
(P2001-15382A) 



(43)&» B ¥Jj£l3*P 1 n 19B (2001. 1. 19) 



(51) IntCL 7 






F I r-T3-r(##) 


HO 1 G 


4/38 




HO 1G 4/38 A 5E001 




4/33 




4/12 352 5E082 




4/12 


3 5 2 


4/06 10 2 








SMt3c W*3gCD»4 OL 0£ 7 H) 


(21)fflg#^ 




i&mm 1-184412 


(71)fflSA 000006633 










(22)£iMB 




¥*£l l¥ 6 R 29 B (1999. 6. 29) 


















ffiie©»B^rfJiUT»riS4^ ^ir^«c 
















" F^— A (#%)" 5E001 AB06 AE00 AF03 








5ED82 AB03 BB02 BC14 EE05 EE23 








EE37 FG03 FG26 FG41 FG54 








GG01 GG11 GG28 JJ06 JJ15 








JJ23 JJ27 KK01 MM24 PP08 








PP09 



(54) i&wv&m mm^>zr>D- 



(57) mm 

$ bl-^StfcJl 3 £ £tfJiflMlttll4 0>ll y irff$f&£;ft. 
f=TffliJSS)i2a)igttSaiSP6(c, ft ittSpaTF- 7 icjfi 

is LTis^om 2 nt&m* 8 esitfe. 



o 




o o o o o 
3 A 5 A c^o 



o-o 



oho o o o oho 

f f f 1 — t 



o 



o4-fo 



,OOOOQ 

n — 

2 6 



BiJlBiim&Jf fc<fctf «ijf5±ffii]mgjf (D0 y lrffi>fig£;h./i 

*g l r ^§t<Dm 2 tmm* £ ts it c t £ t#a i -r £ si 

[I«#«2] «l$<Dm 1 HgP4S^A<±ffiiJ®S^±SCD^ 

*t 4 <i it +i r i» « c ,t $ ^ a <t -r -a it 2 £ 
[it^«4] i iws^i:, sis i M-spss^-icjag-r 

2*f-S|S3is^-<i:a>ffigt;&<0. 4 5mmiaTT'JtiSCt 

i: "T -Slt^JS 1 7!iM 3 <D 5 *> f-r*i.AMciem<D» 
&3-:/t>-9~. - ■— — - 

[000 1] 

«*tf. X3nft-*-«ttJRI3Bf=IBIft£:h.* s^a 
[0 O 0 2] 

[0 0 0 3] 4#l=, ^M<?)'t»il$sjSlc«!iS^--i)£^<D 

=i >t?zL— £ u^urfcUTfc, cpuf'^^p 
•:>S>Sa£»te4 O OMH z ~ 1 GHz. ^•>^r B 1/'vxa) 
5 a v t> mfc^t 1 O OMH z JititL^^^I-^-fb 

[0004] i cii]BKD«iSi&f^i=#attroiiia 
ft*^<o/j^ia<b«k y t-)i^j^Poiffl-r?$)-5„ cod 

i~ «fe y •& r* fe y . t ^tt> & t * ^ u > y a 

> f 1 1* $ ft -5 1 (D fc -5 „ 

[0 0 0 5] COf*7^'J >^a>f>tlcg*S^ 

ste^i*, ? □ ^2 ass* y t&i^ftffi&attsiEKtt 

Sot. 1 OOMHz~1 GHzllSlt^SMiil: 
«LT3>f>-ti LT«tillzti^L^lt^xlS^t>?Ef 



[0006] znmtemifcmT'mmiz&mz-e&tzisbiz 

vi'Kzmmxiommiz&^T %tz.t>*itz 
nm&vmK&mizwatt ^x^mx^^m^m^-^ 

[O0 0 7] !&Wtem%L%Lm&T:zi^-r^Vm=F<D4l' 

w (ESL ■ C) 1/2 £i&BHa»lc$*>ts-*J:3l=» 
m§«£Tlf;h.l£<fclV 

[o o o 8] mmo^mt. ^-rmm^mi-mLxit. 

tJtlCOlxTli^G H z )il±t?P*lC/«f ^.a^s^siji^ 
-Tttl*. l£#-5£fiii:#*.;h.l;fJ:Lx 0 
— [O 0 0 9] ~<("*#9 9T>-X**drZM&3&t LTI±™ 
BTFlC^-f 3 0<D^;£A<&4, ft 1 l*msit^SS<D 
ft* £ft'Mc^-£;£j£ % m 2 l*«;7iUg8&£;u-:/«f j£<h 

5£T?3b-5„ -^Xt>0)3oa)^-;£li. $#§^60-9 47 

1 6 tt'ABS 6 2-2 449 #4*18, f#HfW 4 - 

2 1119 1-?ft*H?l=B|ji%$:flT(.iS. 

[0010] ±tea>ct a {-=a > j 7 ; >-9-^ j f-<d-o^'^^ 

[00 1 1] ftHSiSIS^ifiT-LA^-<>t°-^>XA<T 

[001 2 ] «ii.ldf. KM? 6-7 7 08 3#^itM 

[0 0 1 3] fiH-t2 5 5 -jO^ l/^^+M-fcL^TI*. iff 
1?8-1 6 2 3 6 8^^|CfB«$+iTL^-i)<fc5lc. 

tt Hfe ^ ft $ ti i) 14 H A< « $ H X & o 
[O O 1 4] &tz. -2 4 6 0 9 8-§-^fg|Z 



[0 0 15] 

6-7 7 08 3§fii©a>f^ttt. ftUSm+mm 
®W-C#f!lLTt,, ^BESSl**— <Dz\ >f>^tflb 

[0 0 16] $Sllf)¥8- 1 6 2 3 6 8 -§~&f8tf>afc 

50>t:/1*-ci*. *ffl[D8&±ii&5i][5]8&-e&-5A<, ^ 
COTttilTli2 otDzi >^>+f-^^-g# 

[001 7 ] $ *$F^¥ 9 ^246 0 9 8 ^'j*m<D3k 

-< > tf~ >X^blCj£^Tl--So * €>l=aSttlS)S£: L 
T, #*«^IBI=l±afe5l|*Sl= J: •S-f > tf— $">7.<7)*i 

!W*.fcl*£: 1 0 OMH z)ik±(Dfcl\m$.$SimmT*'(^\z 
— ?>X£Tlf *wil*-<?#&l\, 

[OO 1 8] *^Bflli, Mi£L^niftftfiJgE-c«f|gL»« 
Agfi-^-olS-f 5 >XCD3lflS=i >^>+>-£}S« 

[0 0 19] 

HfcJ:i;Ht|IS±fiJS®)lcD[Hl y l-^^$tlfcfFl5T«!lli 

[0020] ::t-. m&om 1 ?i-si54ffi^A<±i?ijm^ji 
±m<Dum~m^mm^m.^xmmzm\f *ti.x t$ y . 

fc. m ma5sg^fc t i:u:m2nspsgTA< j E-^^4<iJii 

±t&Ht>HXl^Zttfm&Ll\ £ 1 fl-SPiS 

#0. 4 5mmJaT-Cfc-£>C,!:*<a£H^o 
[00 2 1 ] 

©*nTi=«tt©« 1 n&w*&wtif* z ^>izmmwmts 



1 H-mm* iz&mLTm$k(Dn2rt-&ii%*£m.ittz<D 
v. TS?msjicD^ttsajgi}<D«is<Dm2nspss^A^ 
AttztitzMr&it. Tmm^m. mnftrnzn-Lx. ± 

tr - ^ > x it £ * -r c t & pi « t u & . 

[0 0 2 2 ] >^ $ >XA<» 1 *MSS|Hf-i 

m 2 nenw?-(0ft <t lEg&Mfc ck o r i*S $ *i -5 a> r- . 

[0023] &tz. m$i<Dmi*\-&<!®*z±Mnmm± 
M<M&mzm&mm$:W.i'>TmviizWi\+. m&.<r>%2.'A 

tfinsit-scticcfcy.. <!>*<r)m2^gpss^t,05A73 
- «****«)*raic«*ica=3t-r«-z£-*<-c-s-- *saw 

[002 4] $f>l_. 11 M-SpagTfccfcu:^2M-SPSffi^ 
$-^^ J € ; +l4<lia±iSlt-5Ci:lrJ; y . mzhfati:* 

5 9>*&m.>^mizmM-r&zkffx'£& 0 
[0025] &tz. jmn»«i^fc. ttffm»«M?-i= 

jfiJf-r5m2M-gB4ffi^i:CDS§gt^ 0. 4 5mmfelT«t-r 
[0 0 2 6] 

[^BJ<DH)5S<D^S] 11 Sl/ll 2 l**3£B.80>-3!azj> 

i±i=, Tfn«M2. mn&m3. ±mm i mmA^\m 
'%mmLxffimztLxi\& 0 Tmm&m2. mwi*s 

3. ±#JS^Jl4l*^-r+l. ; t,iE^tt<!:$^tTfcy. 

@4a>iii-e/h$ < ztixi^&o w*>. TfflimSB2, st 

®<*)13. ±<lijmfil)l4<D®Sli. C<7DllJ^7?/h^ < $ 
^Tfcy. «JlLfc*«lci4, ±^A^M-5>i. Ulir 

^Lfc* ^ir. ismi*^3fcj:i;±{iijmfiiJi4(©[Hi y<75 

[00 2 7] fit, *§£w<Dmmz}^T>-y-xtt. ± 
®m&m 4 ±®(D^gi5[c[i^s![CDm 1 M-asas^- 7 
^>*i. TM i m&m2<nm&.mih$i6izit. ^i^.gp^ 

7 icififg L Xm$k0)m 2 8 A<ISIt t>;h.T on ^> . 

[0028] mwiom 1 M-gpai^- 7 i$±itgi 4 _h® 
ro^g|5icRif^p B ipi^ML>riStticisitt»4xT jj y , w.§Sl 

on 2 nSPiffiT 8 A<Tffi5m«ill 2 (D^ttStlig? 6 IcFJtS 



[0029] mi M-gP4S^7ii. 0iic^Lfc 

[0 0 3 0] ^fc. j|J2*MBtS1^8tt, glllc^LfcJ; 
51-, ±{PiJttSH4±<7)mi rt«W*-7l=jfi» Ltz&W 

i=ss$*LT£y. S2M-a54i^-8tmi^a55ffi^7,t 

[00 3 1] SmSP4S^ L 7*5j;U:m2M-gBJffi^8li-?- 
I*, mi HSi54g ; f-7fcJ:^m2nSa4ffi^8l*^-^-? ; ^.1 

2fiiyjiigitc,Hri^-i>ci7b<||^Lt'> 0 n tun 

n$B4ffi^7A<1 6fl-»-2*HMII*-8*<-2 0fl»jft«4t- 
[0 0 3 2] M, 11 HSB4i^- 7 fc«klfm 2*1-515^8 

i* s tH"e*im$nmft>*ix^z>tf. z*u*. gn, 21c 

* 7fcJ:U:m2na54i^8A<Hl<D^irii. A±lS3£ 

x <a mm a > > -y- *i & l * -c & & „ 
[0033] mi M-spas^ 7 <t , em mspsg^- 7 ira 

[0 0 3 4] ft, HIT?!*, IE^tt(DTffllS4ia 2 s 

3 . ±mmmm 4 Ltzmiz-^^xmm l 

f-*><. 4^|S]ja±lr»3iE5lBg^ff$tt-efcHlS. «l:|8S 
[00 3 5] H2|C^-r<fe "51 = , 

-tinman 4 a)gtfcE£«s-r ct 5 i=&sjBtJB 9 m$ 
f&ztiT^z. rsks9i*, m2M-gpasT8 tm m 

»«l?-7niI©lft*itt*tt«-r4fc«)»rt**L-6. ft. B 

[0036] &wmm 9 i-i±, Tayafiiii 2 fccfct/_t{n 
nmm 4 ^ t> (Dmm^m^m y a-r t^cd e 7*- 
;uA<ff^^*i,rfcy. c^xf, ey*— ;urtgpiciim 1 # 



(Dm 1*515^7. m2ng|54s^-8A<. *«lcff*j££;h. 

[0 0 3 7] *S&BB|cffll^;h..5.$&$i*}£i tUtliT 
;U = y-. *77-f7> ^-|bT;U5. MgOfgi. Sr 

t i 03 jmsa. sii<b->'j3>« *77aif5^f 
[0038] t-tz. n&mttnt Lxit, e& cp 

t).4(Au).|(Ag), (Pd) , 

«fifi©c u> n i ^Awair^fflniflg-c&y. mwte 

[0 0 3 9] miM-SSii^7 tm2^SB4g^-8 

-S¥EBA>^A g-Pdlfl)'?-;, KDX^ 'J — >EP 

a, n i-fEsy^jp, n i - sn^^+fro^awa 
[0 0-4 o-]-it.ic-^m(*ii«*4i*. niaaK««i=«s- 

Hft-^+liail-tf) P2T, PLZT. BaT i03 > S 
r T i O3 , T a 2 O5 f, ICteOT^M ^^*D Ltz 

ttBt»**t*e«ttt««-r*fc«>, o. 3~i. o// 

m. !f#(-0. 4~0. 8//mA<M^LL^o 

[o 0 4 1 ] ULtcDcfc 5lc«j5E$tifc»Kn ^^^/-y-r- 
I*. £-fm 2HSPSS^ 8 ANt,T«ijmil^ 2 £ft-LTA±l 

mSP5g^-7lC3ittL-5o ~CDB$, m mSi5^7fcJ:t/ 

m2^a54g^-8i*. mm^^T^+HDffitoT'mmzmm 
ztixi^&tztb. ^yjftizKMztitzAtinziHztaKj 

4 73iajlil±lrff|j||r^j3S$^ 1 .So ZCDtztb. 40JM±(D 
[0 0 4 2] -g-Lr, ^StS&JR&Jfe9J«lft»je$%^l= 
[0 0 4 3] 

6. 7 P a IdtltL*:. ^ B#lCl*fi£m-T •5«*4fl 

— y-V KFBlS§g|l*6 OmmClJLfc, 

[0044] ^IC, *1S7n;U^— t^— hFellCliirt. 
SR<Di«S;Stt3g|r < fey 1 3. 5 6MHz(DaSIlE$ 



hhbu hwsi-tss^tifc^Ksi-^yjfc 

[0 0 4 5] *HJEf(-CI*. *«lC»i5|g(D^— h 
l-<^WtaLT^5X^£±j$L7i 0 aME*JU$f— lit 

l-ISM£;h.fc»S<D$— >fy KIJKIill^O. 1mm© 

&g v * ^ tmm. £ *i r *> y . j*n/ ^ - x n is c r & 

[0 0 4 6] li«f*Hf*±Ty;u¥;U;£lCT'fflSL*:„ 

*U 1. ;nti-cfflaS[|»ft (151 2 

4°C-r?6B#H) M g N b^^T^U=i^rv KJt;"^ 

(M g = 5. Omno I, Nb=10. O mm o I , 
1. 3 -Zfn/i^isj-— ;n o Ommo I ) £^JjJtL 
fco ^lcC©MgN b^rn-a^v KitiSlc^Kia 

( = 7k?0^)) 1 5mmo I £j£ftlL. 6 0°C-Citfl¥£ 
- tSv P b- (Mgl/3 N b 2/3 ) 03 (PMN) Mig{*?f 

[OO 4 7] fit. X£fiM*0Tfflra&J|G)-?;i9/< 
5i — >l=,ty, O. 3<imi*©AuM4W$*lfc 
J*£0. 2 5mm©7^5t©I1fi±|C > 

[00 4 s] m^»m<om^s-WMma>m^m*Jsi. 
tz&. $33 2 o°cr-2»p B i ofcsnto <o«fifcsmv n 

JlO. 7//m©PMNHJffc 0 SbM:Si(DX^ 

Swiss* y, *<n^*-r h^fig^^&nsc-r-st-eti 
[0049] c©e«:i*lias<7>mi]ic±flij®flii;!><ff$ 

J$S*iSJ:5. 779/\^->|:,):otAuj|iS$x 
[0 0 5 0] NI?ttttak£tXlc»MRMmi]d!>Ett 

ea^— x 'j->Engijicj; y, ^eb^-x h^ep 

©JLfcfg. U^D-ffllWot, IfO. 1 mm(D¥ 
[00 5 1] f^iLfcll3>f>t©1MH 2 ~1. 

8ghz r©.<>e-y>^ttH^e-?>77t 

(ti-k; k<7*-Ktt«HP4 2 9 1 

r. »«s«*i«ki/-f >y^$^^sansLfc. *<d$s 
s^siic^-r„ /si, a 1 icfct^-cm 1 12 



9194?-$ IS. 2il» 3fi, 4fi, 12|, 1 6<1^ 

■Tzmm^^Tis-y-tit. H3 (a), <b> , 

(c), (d) . (e) . (f) «fc 3 fc-SSMa > 

[0 0 5 2] 
[51] 



(ton) 


1 is 


2m 


1 
K 

3® 


B2m 
ma 

4(3 


12© 


Sfe 

I ,(pH) 
16« 


0. 20 


134 


60 


50 


20 


8 


5 


0.30 


170 


76 


65 


25 


11 


7 


0.45 


220 


98 


78 


33 


14 


9 



[0 0 5 3] ca>sifr&. *1-gBar?-fai§S£p*<o. 4 

«fc « 2 fl-SBSS^fS $21 Jil±IE«-f -S C <t 1= J: o T . 
>^^7^>X 1 00 p HJslTit^ffi-f 

[0054] ma, B4 (a) ic, hmt, *2n 

6«»«**l, n»«^-WIE»PA«0. 2 m 

mfl>0 3 (f) ir*'T^a=i>T : >-y-cD-f >t°— jr>x 

(b) ic. it2 9tom*ifiim»&2 

1 Kfci+StMi^Sl* 1 mh 2 ©fit, -oy^$>xis 

L= 1/ (2 x f 0 ) 2 x CAMbf+Jf LfcfitT-&.S 0 
[0 0 5 5] 

mom 2 ^spss^-ax Tfiijmgii$-^ ur a^i 

SSI*. ifiSL*d*ttfl<B*2rt»am=3S*L. 

[Hi] ^^©jSKa^^r^-y-CDspSH^^-rtpO-c 
[H2] *fliBG>3IM3>-r>-9-0BfSEl-ea&-6„ 

[S3] saiweftaLfcaBia^T^-b-onafsi^© 
IBS $ yp-r w-mm r* fc -5 „ 



[14] vt%t*mm(Dmm=>: 

1 • • 

2 • ■ • Tumsji 

[H 1 ] 



3 
4 
6 
7 
8 



* 2 



C12] 



O O O O O 

ol+i i 6 6 64l 




o 

OHO 



o- 



oho o o o o<Ho 

f-_.t- t i 



O+fO 



o 



2 6 



o o o o o 




CU3] 




3 
2—M 





(e) 





o a <b J 








oocf 








o 


o 




6 


-4 
^3 


o 


o 




o 


o 


<~2 


o 


o 


o o o 


o 


o* 


-6 


o o o 








bfcbl AVAlLABLt COfY 



[04] 

10000 r = 




1.0E+06 LOE+07 1.0E+08 LOE+09 
Frequency [Hz] 



BEST AVAILABLE COPY 



